ABSTRACT. Tissue samples of 69 Atlantic walruses (Odobenus rosmarus rosmurus) were collected in the Thule district, North Greenland, in May-July 1975 and 1977. The mean concentration of total mercury in liver was 1.78 mg kg1 (SD = 1.54; N = 46), wet weight basis, with the mean percentage of methyl mercury being 5.5%. The mean concentration in muscle was 0.08 mg kg' (SD = 0.05; N = 58; mean age = 10.9 years; range: 1-26 years; neonates excluded). In neonates (N = 9) the mean concentration of total mercury was 0.31 mg kg' (SD = 0.45) in liver (19.9% methyl mercury) and 0.06 mg kg' (SD = 0.03) in muscle.
INTRODUCTION
Occurrences of such environmental contaminants as mercury (Hg), organochlorine pesticides (DDT and its metabolites) and industrially used polychlorinated biphenyls (PCB) in the tissues of arctic marine mammals have been reported in recent years (e.g. Addison et al., 1973; Bowes and Jonkel, 1975; Clausen et al., 1974 ; Clausen and Berg, 1975;  Galster, 1971;  Galster and Burns, 1972;  Holden, 1972 Holden, , 1975 Holden, , 1978 Armstrong, 1975, 1978) .
The Atlantic walrus (Odobenus rosmurus rosmarus) provides a substantial proportion of the meat diet of the Inuit in the Thule district, North
Greenland. The average annual catch in the district is 215 walruses, which amounts to about 80 tons of meat, blubber and hide (own observation).
Being a top carnivore of a food chain with only a few links, the walrus feeds almost exclusively on the feet and siphons of various bottom-dwelling bivalves (Vibe, 1950) .
Freuchen (192 1) and Vibe (1950) proposed that the walrus occurring in the Thule district is part of a widelydistributed population which makes perennial migrations in Baffh Bay. The existence of this large-scale cycle has been questioned by Mansfield (1958) , and recent information from the walrus hunters in the Thule district indicates that the walrus occurring in the northern parts of Baffh Bay may be a local and more or less isolated subpopulation.
While mercury results from industrial activities and also occurs as a natural decompositional product of various rocks, the organochlorines derive from areas of industrial activity and are spread to the Arctic by winds (Harvey and Steinhauer, 1974) or are dissolved in North Atlantic water (Harvey et al., 1973) and carried by ocean currents such as the Gulf Stream. Water of Atlantic origin enters Smith Sound and Kane Basin, which separate the Thule district from Ellesmere Island (Tooma, 1978 The content of PCB, the persistent organochlorinated compound DDT, and its fat-soluble metabolites DDE and DDD, was determined by gas chromatography as described by Kraul and Karlog (1976) .
Total mercury was determined by a modification of Skare's (1972) method. The methodological basis is digestion of the organic tissue with concentrated sulphuric acid at WC, in the presence of potassium permanganate. The excess permanganate is reduced with hydroxylammonium chloride. Finally the mercury is reduced to metallic mercury with stannous chloride, and the vapours are pumped through an absorption cell in a flameless atomic absorption spectrophotometer (Coleman Model MAS-50 Mercury Analyzer).
The analyses of methyl mercury were carried out with gas-chromatographic detection using Newsome's method (1971 In the walrus (neonates excluded) from Thule district the average concentration of total Hg in liver was 22.3 times the concentration found in muscle. In neonates, the average concentration of total Hg in liver was 5.2 times the concentration found in muscle ( Table 2) .
There was an increase with age in the concentration of AI1 values on wet weight basis SD = standard deviation the neonates is comparable to that of the mothers, even of DDT in all animals except five specimens where the though the concentration of total Hg is much lower (Table levels of DDE were equal to the levels of DDT. 2). There is one exception: the concentration of total Hg in In Table 4 concentration of DDE and PCB in three one neonate was about nine times higher than the concen-lactating females with their calves are shown. values in the tables are given on a wet weight basis. The
There was a significant difference in the mean concenmean lipid content in the blubber is 77.8 wet weight.
tration of PCB between the immature and the mature
Values from similar studies of other arctic pinnipeds are females (t = 2.900; P < 0.01; d.f. = 18). The mean included in Table 3 (1977) and has been found in other seals (Holden, 1972) .
The mean ratio of PCB and DDT is 5.4: 1 for all walrus specimens.
DISCUSSION

Mercury.
Our results show that total mercury is present in the livers of newborn Atlantic walrus at concentrations about 15 times lower than in their mothers, while the concentrations of methyl mercury in newborns' livers are comparable to those in the mothers. This indicates an early transfer of methyl mercury from the mother to the calf, either through the placenta or in the milk. No analyses of mercury ooncentrations in fetuses or in milk were done in our study, but the corncentrations of methyl mercury in the livers of four newborns accompanied by data from the mothers indicate an increase in the methyl mercury burden in the first four weeks post partum, due to transfer in the milk. Furthermore, the high percentage of methyl mercury in the newborns compared to the older walruses indicates a delay in the onset of the demethylating mechanishm in the livers of the calves. Freeman and Home (1973) concluded that in the harp seal (Pagophih g r o e hd i c 4 methyl mercury was passed from the mother to the pup in milk, and not through the placental barrier. Jones et al. (1976) concluded from their study of harp seals that only small amounts of methyl mercury were passed from mothers to pups in milk, but that this form of mercury was capable of passing through the placenta. Kim et al. (1975) also concluded that a transfer of methyl mercury through the placenta could take place in the northern fur seal (Callorhinus ursinus) . Freeman and Horne (1973) and Sergeant and Armstrong (1973) showed that variations in mercury concentrations in different seal species could be related to differences in feeding habits and migrational patterns. The walrus feeds mainly on bottom-dwelling bivalves (Vibe, 1950;  Mansfield, 1958) . Bivalves concentrate mercury in the methylated form; however, the more toxic methyl mercury is lower relative to the total mercury burden (Windom and Kendall, 1979) . Compared to other seals the walruses utilize a narrow selection of food sources, which may explain the low concentrations of mercury found in the walrus. However, the concentrations of total mercury found in three of four Atlantic walruses from Canada (Table 1) are higher than the highest concentrations found in our study, even in old walruses. This indicates a regional difference in the mercury burden of the Atlantic walrus and emphasizes the sedentary habits of this subspecies of the walrus. Similar regional differences were reported by Sergeant and Armstrong (1973) for the relatively seden- DDT and PCB. Holden (1972) found a correlation between levels of organochlorines in seals and in different nutrient sources, the concentrations being generally lower in invertebrates than fish. The feeding patterns of the walrus may explain the low organochlorine concentrations found in our study. Marine phytoplankton adsorb organochlorines (Cox, 1970) and these are transferred to the suspension-feeding bivalves. The organochlorines are accumulated in the fat of the bivalves that have a lipid content of 1.1 to 2.2% (wet weight: 22.7% dry matter; analyzed at the National Food Institute of Denmark) compared with, for example, a lipid content of 6.6% in herring (Brawn et al.,  1968) . However, regional differences in the organochlorine concentrations in the walrus are indicated. Galster and Burns (1972) report ZDDT concentrations for the Pacific walrus in the Bering Strait that are comparable to those in the Atlantic walrus in the Thule district, while the concentrations of PCB are lower in our study than in the Pacific walrus (op. cit.). Johansen et al. (1980) report organochlorine concentrations in the ringed seal (Phoca hispiah) that are lower in the Upernavik district, situated close to the Thule district, compared with the concentrations found in ringed seals from the Greenland east coast.
In the male Atlantic walrus the concentrations of BDDT and PCB increased with age; this finding corresponds to that by Addison et al. (1973) for the harp seal. A similar correlation was found for BDDT and a less pronounced one for PCB in the male ringed seal, while no correlation was found for females in the Canadian Arctic (Addison and Smith, 1974) . In the female Atlantic walrus there was no correlation between the concentrations of ZDDT and age, while the concentrations of PCB were significantly lower in sexually mature females than in immature females. Apparently, the female walrus reduces her organochlorine burden either during pregnancy or during lactation. Addison and Brodie (1977) found that the grey seal (Halichoerus grypus) mother may reduce her organochlorine burden by 30% during lactation. Jones et al. (1976) suggested that organochlorines are capable of crossing the placental barrier and being transferred from mother to pup in the harp seal.
